Dietary fish oil modification of cynomolgus monkey low density lipoproteins results in decreased binding and cholesteryl ester accumulation by cultured fibroblasts.
Dietary fish oil (FO) has been reported to increase low density lipoprotein (LDL) receptor function resulting in lower plasma LDL concentrations in the rat (Ventura et al. J. Clin. Invest. 84: 528-537, 1989). The purpose of this study was to determine whether dietary FO, as compared to lard, affected the receptor-mediated uptake of LDL by cultured skin fibroblasts. Plasma LDL was isolated by combined ultracentrifugation and column chromatography from cynomolgus monkeys fed diets enriched in FO or lard and the effect of these two dietary fats on the binding of LDL and esterified cholesterol (EC) accumulation by cultured fibroblasts was determined. There was no difference in total plasma or LDL cholesterol concentrations between diet groups. The monkeys fed FO had significantly smaller LDL which, on average, contained less protein, phospholipid (PL), and free and esterified cholesterol compared to the LDL from monkeys fed the lard diet. FO LDL were less effective than lard LDL in competing for binding, internalization, and degradation of a standard 125I-labeled LDL by fibroblasts (11.0 +/- 2.4 vs. 3.0 +/- 0.8 micrograms LDL protein/ml for 50% displacement of binding, respectively; P = 0.013). FO versus lard LDL also resulted in less accumulation of cellular EC after a 24-h incubation with fibroblasts (7.7 +/- 0.2 vs. 13.0 +/- 0.4 micrograms EC/mg protein, respectively; P = 0.0001). In general, cellular EC accumulation was proportional to LDL particle size and LDL apoE/B molar ratio; however, LDL from the lard group resulted in greater EC accumulation even when LDL particle size and apoE content were nearly equivalent between diet groups. When LDL were isolated from the same animals by sequential ultracentrifugation, the lard LDL apoE was reduced 22% compared to column isolated LDL and this resulted in a 32% decrease in cellular EC accumulation. However, for FO LDL, apoE content was reduced 34% by sequential ultracentrifugation but this only resulted in a 10% decrease in EC accumulation. These results suggested that lard LDL contained more receptor-active apoE than FO LDL. We conclude that isocaloric substitution of fish oil for lard in the diet of cynomolgus monkeys results in LDL particles that bind less avidly to LDL receptors and in less EC accumulation in fibroblasts. The decreased binding of LDL from the FO group appears related to their decreased size and CE content as well as the decreased content of receptor-active apoE relative to the lard group.